INTRODUCTION
In this research, fire resistance performance of the steel columns that are influenced by the elongation of heated beams is discussed. Ultimate temperatures of columns are calculated by the analysis of a three-dimensional nonlinear FEM that uses 8 nodes rectanglar plate element. [1] The validity of equation which was proposed in order to estimate ultimate temperature of columns is examined.
COMPARISON BETWEEN PAST RESULTS OF STEEL STUB COLUMN TEST AT HIGH TEMPERATURE AND NUMERICAL ANALYSIS RESULTS
The validity of analysis in this research was examined by comparing results of analysis with the past results of steel stub column test at high temperature. In the experiment [2] that Hirasima and others carried out, box columns of SM490 are used as the specimens. The results showed the relation between the vertical displacement of the specimens and loads on the condition which load was increasing gradually at constant temperature(from room temperature to 600°C). The number of the width thickness ratios of the specimens is two (B/t=25, 30).
In consideration of the symmetry of the specimens, the partial analysis model which consists of two steel plates of 1/4 of sizes is used in the numerical analysis. The model is shown in Figure 3 . The boundary condition of the top of the analytical model is assumed to be fixed end referring to the experimental conditions. In the experiment, 9mm splice plates were welded to the edges of specimens in order to avoid the weld fracture in the edge part of specimens at high temperature. The analytical model which included the splice plates was used in this numerical analysis because the experiment results included the influence of this splice plates. Figure 1 shows the relations between stress and strain of steel at high temperatures. In the results of coupon tests (solid line), the values of stress increased rapidly especially at high temperature because strain rate was changed when strain was 0.5%. The σ-ε relations (broken lines) used in the numerical analysis neglected the rapid increase of the stress influenced by the change of strain rate. So, it was determined that the σ-ε relations will be in agreement with the value of stress which strain was 10%.
Initial displacements of the lower end of the plate were set up in the analytical model shown in Figure 3 . In the all analytical cases, it was determined that the displacements at the center part of plate were set to 1/1000×B. 
NUMERICAL ANALYSIS OF COLUMN THAT IS INFLUENCE BY THE EXPANSION OF HEATED BEAM
The When L/h is lower than 5 in the analysis, all ultimate temperatures of analysis are higher than temperatures(solid line and broken line) that include the influence of local buckling [3, 4] . Therefore, these equations evaluate ultimate temperature in safety side. 
